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Abstract
In this paper, we give several new transformation formulae and generalize one result obtained by Singh
[U.B. Singh, Certain bibasic hypergeometric transformations and their applications, J. Math. Anal. Appl.
201 (1996) 44–56] with the help of Bailey’s transform. Further, some new multiple series identities of the
Rogers–Ramanujan type are established.
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1. Introduction
During the last several decades, many generalized Rogers–Ramanujan identities are found by
various mathematicians. Especially, in 1947, Bailey [1] gave the following remarkable transfor-
mation:
If
βn =
n∑
r=0
αrun−rvn+r and γn =
∞∑
r=n
δrur−nvr+n,
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∞∑
n=0
αnγn =
∞∑
n=0
βnδn. (1.1)
With the help of this transformation, Paule [5], Slater [9,10], Verma and Jain [11,12] obtained
many identities of the Rogers–Ramanujan type with different moduli. Recently, Singh [6–8]
have obtained certain general bibasic hypergeometric transformations and also have discussed
a number of special cases involving multiple Rogers–Ramanujan identities. The main object of
this paper is to give some new transformation formulae and generalize one result obtained by
Singh [8] by making use of Bailey’s technique [1,2]. A number of new multiple series identities
of the Rogers–Ramanujan type shall be derived.
Throughout this paper, we shall use the following notations. For |q| < 1, let
(a;q)n =
{
(1 − a)(1 − aq)(1 − aq2) · · · (1 − aqn−1), n 1,
1, n = 0,
(a1, . . . , ar ;q)n = (a1;q)n · · · (ar ;q)n,
(a;q)∞ =
∞∏
n=1
(
1 − aqn−1),
[
a, b, . . . , c
A, B, . . . , C
∣∣∣∣ q
]
n
= (a;q)n(b;q)n · · · (c;q)n
(A;q)n(B;q)n · · · (C;q)n .
2. Some new transformations
Transformation 1.
∞∑
n=0
(a2/x2, y2/x2;q2)n
(q2, a2q2/y2;q2)n
(
x4q2
y2
)n
5φ4
[
a2q2n/x2, y2,−aq/b,−aq2/b, q−2n
−aq,−aq2, a2q2/b2, y2/x2
∣∣∣∣ q2;q2
]
= (x
2a2q2, x2q2;q2)∞
(a2q2, x4q2;q2)∞
×
∞∑
n=0
(a;q)n(1 − aq2n)(b;q)n(y2;q2)n(a2/x2;q2)2n
(q;q)n(1 − a)(aq/b;q)n(a2q2/y2;q2)n(a2x2q2;q2)2n
(−ax4q3
by2
)n
. (2.1)
Proof. In the Bailey’s transformation (1.1), we choose un, vn, δn and αn as
un = (x
−2;q2)n
(q2;q2)n , vn =
(a2/x2;q2)n
(a2q2;q2)n , δn = z
n,
αn = (a;q)n(1 − aq
2n)(b;q)n(y2;q2)n
(q;q)n(1 − a)(aq/b;q)n(a2q2/y2;q2)n
(−aq
by2
)n
.
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γn =
∞∑
t=0
δn+t ut v2n+t
= (a
2/x2;q2)2n
(a2q2;q2)2n z
n
2φ1
[
x−2, a2q4n/x2
a2q2+4n
∣∣∣∣ q2; z
]
= (a
2/x2, z/x2;q2)∞
(a2q2, z;q2)∞ z
n
2φ1
[
x2q2, z
z/x2
∣∣∣∣ q2; a2q4nx2
]
.
The last equation is transformed by Heine’s transformation [4, Eq. (1.4.1)]. Further, we get
βn =
n∑
k=0
(a;q)k(1 − aq2k)(b;q)k(y2;q2)k(x−2;q2)n−k(a2/x2;q2)n+k
(q;q)k(1 − a)(aq/b;q)k(a2q2/y2;q2)k(q2;q2)n−k(a2q2;q2)n+k
(−aq
by2
)k
= (x
−2, a2/x2;q2)n
(q2, a2q2;q2)n 10φ9
×
[
a, qa1/2,−qa1/2, b, aqn/x,−aqn/x, y,−y, q−n,−q−n
a1/2,−a1/2, aq/b, xq1−n,−xq1−n, aq/y,−aq/y, aq1+n,−aq1+n
∣∣∣∣ q;−x2q3aby2
]
= (a
2/x2, y2/x2;q2)n
(q2, a2q2/y2;q2)n y
−2n
5φ4
[
a2q2n/x2, y2,−aq/b,−aq2/b, q−2n
−aq,−aq2, a2q2/b2, y2/x2
∣∣∣∣ q2;q2
]
where we have used the transformation formula [12, Eq. (1.3)]. Then, in view of Bailey’s trans-
formation (1.1), we obtain
∞∑
n=0
(a2/x2, y2/x2;q2)n
(q2, a2q2/y2;q2)n
(
z
y2
)n
5φ4
[
a2q2n/x2, y2,−aq/b,−aq2/b, q−2n
−aq,−aq2, a2q2/b2, y2/x2
∣∣∣∣ q2, q2
]
= (a
2/x2, z/x2;q2)∞
(a2q2, z;q2)∞
∞∑
n=0
(a;q)n(1 − aq2n)(b;q)n(y2;q2)n
(q;q)n(1 − a)(aq/b;q)n(a2q2/y2;q2)n
(−aqz
by2
)n
× 2φ1
[
x2q2, z
z/x2
∣∣∣∣ q2; a2q4nx2
]
. (2.2)
Thus, when z = 0, (2.2) reduces to the following formula:
∞∑
k=0
(x2q2;q2)k
(q2;q2)k
(
a2
x2
)k
= (a
2q2;q2)∞
(a2/x2;q2)∞ ,
which is the q-binomial theorem [4, Eq. (1.3.2)]. The same theorem allows us to recover (2.1)
from the case z = q2x4 of (2.2). 
Verma and Jain [12] obtained the multiple series generalization of the transformation [12,
Eq. (1.3)] in the form [12, Eq. (4.1)]. It is therefore natural to investigate the generalization of
Transformation 1.
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Λ
(c)
k
[ {xi, yi}
[u,v]
]
q
=
v∏
i=u
[
xi, yi
c/xi, c/yi
∣∣∣∣ q
]
k
(
c
xiyi
)k
.
Transformation 2.
∞∑
n=0
(a2/x2, y2/x2;q2)n
(q2, a2q2/y2;q2)n
(
x4q2
y2
)n
×
∑
r1,r2,...,rp0
p∏
j=1
( aq
cj dj
;q)
rj
(cj , dj ;q)Rj−1
(q;q)rj
( aq
cj
,
aq
dj
;q)
Rj
(aj q1+j )r1+p−j
(cj dj )
Rj−1
× (b;q)Rp(a
2q2n/x2, y2, q−2n;q2)RpqRp(Rp+1)/2
(−aq;q)2Rp(aq/b;q)Rp(y2/x2;q2)Rp (−b)Rp
× 5φ4
[
a2q2n+2Rp/x2, y2q2Rp,−aq1+Rp/b,−aq2+Rp/b, q−2n+2Rp
−aq1+2Rp ,−aq2+2Rp, a2q2+2Rp/b2, y2q2Rp/x2
∣∣∣∣ q2;q2
]
= (x
2a2q2, x2q2;q2)∞
(a2q2, x4q2;q2)∞
∞∑
n=0
(a;q)n(1 − aq2n)(b;q)n(y2;q2)n(a2/x2;q2)2n
(q;q)n(1 − a)(aq/b;q)n(a2q2/y2;q2)n(a2x2q2;q2)2n
× Λ(aq)n
[ {ci, di}
[1,p]
]
q
(−ax4q3
by2
)n
. (2.3)
Proof. Similar to Transformation 1, in the Bailey’s transformation (1.1), we choose un, vn, δn
and αn as
un = (x
−2;q2)n
(q2;q2)n , vn =
(a2/x2;q2)n
(a2q2;q2)n , δn = z
n,
αn = (a;q)n(1 − aq
2n)(b;q)n(y2;q2)n
(q;q)n(1 − a)(aq/b;q)n(a2q2/y2;q2)nΛ
(aq)
n
[ {ci, di}
[1,p]
]
q
(−aq
by2
)n
.
By using [12, Eq. (4.1)] and letting z = x4q2, then after some simplification, we easily obtain
(2.3). When p = 0, it just reduces to Transformation 1. 
Similar to Transformation 2, we can get the following transformation:
Transformation 3.
∞∑
n=0
(a3/b3, x3/b3;q3)n
(q3, a3q3/x3;q3)n
(
b6q3
x3
)n
×
∑
r1,r2,...,rp0
p∏
j=1
( aq
cj dj
;q)
rj
(cj , dj ;q)Rj−1
(q;q)rj
( aq
cj
,
aq
dj
;q)
Rj
(aj q1+j )r1+p−j
(cj dj )
Rj−1
× (aq;q)2Rp(a
3q3n/b3, x3, q−3n;q3)RpqRp(Rp+1)
(a3q3;q3) (x3/b3;q3)2Rp Rp
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[
aq1+2Rp, aq2+2Rp , aq3+2Rp , x3q3Rp, a3q3n+3Rp/b3, q−3n+3Rp
a
3
2 q
3
2 +3Rp ,−a 32 q 32 +3Rp , a 32 q3+3Rp ,−a 32 q3+3Rp , x3q3Rp/b3
∣∣∣∣ q3;q3
]
= (a
3b3q3, b3q3;q3)∞
(a3q3, b6q3;q3)∞
∞∑
n=0
(a;q)n(1 − aq2n)(x3;q3)n(a3/b3;q3)2n
(q;q)n(1 − a)(a3q3/x3;q3)n(a3b3q3;q3)2n
× Λ(aq)n
[ {ci, di}
[1,p]
]
q
(
ab6q4
x3
)n
. (2.4)
Proof. In the Bailey’s transformation (1.1), we choose un, vn, δn and αn as
un = (b
−3;q3)n
(q3;q3)n , vn =
(a3/b3;q3)n
(a3q3;q3)n , δn = z
n,
αn = (a;q)n(1 − aq
2n)(x3;q3)n
(q;q)n(1 − a)(a3q3/x3;q3)nΛ
(aq)
n
[ {ci, di}
[1,p]
]
q
(
aq
x3
)n
.
By using [12, Eq. (4.4)] and letting z = b6q3, then after some simplification, we easily ob-
tain (2.4). 
When p = 0, (2.4) just reduces to the transformation formula:
∞∑
n=0
(a3/b3, x3/b3;q3)n
(q3, a3q3/x3;q3)n
(
b6q3
x3
)n
6φ5
[
aq, aq2, aq3, x3, a3q3n/b3, q−3n
(aq)
3
2 ,−(aq) 32 , a 32 q3,−a 32 q3, x3/b3
∣∣∣∣ q3;q3
]
= (a
3b3q3, b3q3;q3)∞
(a3q3, b6q3;q3)∞
∞∑
n=0
(a;q)n(1 − aq2n)(x3;q3)n(a3/b3;q3)2n
(q;q)n(1 − a)(a3q3/x3;q3)n(a3b3q3;q3)2n
(
ab6q4
x3
)n
.
(2.5)
Remark. Comparing to identity (2.5), we find that there is a mistake in [8, Eq. (2)].
3. Special cases
In this section, we shall discuss several interesting special cases of Transformations 1–3. First
of all, we state the Jacobi triple-product identity [4, Eq. (1.6.1)]:
+∞∑
n=−∞
(−1)nqn2zn =
∞∏
n=1
(
1 − zq2n−1)(1 − q2n−1/z)(1 − q2n). (3.1)
(i) In (2.1), letting x → 0, y → ∞ and b = −(aq) 12 , we can obtain the following transforma-
tion:
∞∑
s,t=0
((aq)
1
2 ;q)2sa4s+2t q4s2+2t2+4st
(q2;q2)t (q2;q2)s(−aq;q)2s(aq;q2)s
= 1
(a2q2;q2)∞
∞∑ (a;q)n(1 − aq2n)
(q;q)n(1 − a) (−1)
na
9
2 nq5n
2− n2 . (3.2)
n=0
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(3.1), we can obtain the following two identities:
∞∑
s,t=0
(q;q2)2sq8s2+4t2+8st
(q4;q4)t (q4;q4)2s =
(q;q)∞
(q4;q4)∞
∞∏
j=1
(
1 − qj )−1, j = 0,±9 (mod 20), (3.3)
∞∑
s,t=0
(q;q)2sq4s2+2t2+4st+4s+2t
(q2;q2)t (q2;q2)2s (−q;q)2s+1
= 1
(−q;q)∞
∞∏
j=1
(
1 − qj )−1, j = 0,±1 (mod 10). (3.4)
(ii) However, if we make x → 0 in (2.1), and then put y = b = (aq) 12 , we have the transforma-
tion
∞∑
s,t=0
(−(aq) 12 ;q)2s(−1)sa3s+2t q3s2+2t2+4st
(q2;q2)t (q2;q2)s(−aq;q)2s(aq;q2)s+t
= 1
(a2q2;q2)∞
∞∑
n=0
(a;q)n(1 − aq2n)
(q;q)n(1 − a) (−1)
na
7
2 nq4n
2− n2 . (3.5)
In view of identity (3.1), Eq. (3.5) for a = 1 (with q replaced by q2) and a = q yields the
following two identities:
∞∑
s,t=0
(−q;q2)2s(−1)sq6s2+4t2+8st
(q4;q4)t (q4;q4)2s(q4s+2;q4)t
= (q;q)∞
(q4;q4)∞
∞∏
j=1
(
1 − qj )−1, j = 0,±7 (mod 16), (3.6)
(−q;q)∞
∞∑
s,t=0
(−q 12 ;q2)2s(−1)sq3s2+2t2+4st+3s+2t
(q2;q2)t (q2;q2)2s (−q;q)2s+1(q2;q2)s+t
=
∞∏
j=1
(
1 − qj )−1, j = 0,±1 (mod 8). (3.7)
(iii) Equation (2.3) for x → 0, y → ∞, b = −(aq) 12 , c1, d1, . . . , cp, dp → ∞ yields
∑
s,t0
∑
r1,r2,...,rp0
(a
1
2 q
1
2 +Rp ;q)2sa2t+4s+R1+···+Rp−1+ 92 Rp
(q2;q2)t (q2;q2)s(−aq;q)2s+2Rp(aq1+2Rp ;q2)s
× q
4s2+2t2+4st+(4t+8s)Rp+R21+···+R2p−1+ 92 R2p
(q;q)r1(q;q)r2 · · · (q;q)rp
= 1
(a2q2;q2)∞
∞∑
n=0
(a;q)n(1 − aq2n)
(q;q)n(1 − a) (−1)
na(
9
2 +p)nq(p+5)n2−
n
2 , (3.8)
which for a = 1 (with q replaced by q2) and a = q reduces respectively to the identities
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s,t0
∑
r1,r2,...,rp0
(q1+2Rp ;q2)2s
(q4;q4)t (q4;q4)s(−q2;q2)2s+2Rp(q2+4Rp ;q4)s
× q
8s2+4t2+8st+(8t+16s)Rp+2(R21+···+R2p−1)+9R2p
(q2;q2)r1(q2;q2)r2 · · · (q2;q2)rp
= (q;q)∞
(q4;q4)∞
∞∏
j=1
(
1 − qj )−1, j = 0,±(2p + 9) (mod 4p + 20), (3.9)
(−q;q)∞
∑
s,t0
∑
r1,r2,...,rp0
(q1+Rp ;q)2s
(q2;q2)t (q2;q2)s(−q;q)2s+2Rp+1(q2+2Rp ;q2)s
× q
4s2+2t2+4st+2t+4s+R21+···+R2p−1+ 92 R2p+R1+···+Rp−1+( 92 +4t+8s)Rp
(q;q)r1(q;q)r2 · · · (q;q)rp
=
∞∏
j=1
(
1 − qj )−1, j = 0,±1 (mod 2p + 10). (3.10)
(iv) Furthermore equation (2.3) for x → 0, y = (aq) 12 , b = (aq) 12 , c1, d1, . . . , cp, dp → ∞
yields
∑
s,t0
∑
r1,r2,...,rp0
(−a 12 q 12 +Rp ;q)2s(−1)sa2t+3s+R1+···+Rp−1+ 72 Rp
(q2;q2)t (q2;q2)s(−aq;q)2s+2Rp(aq1+2Rp ;q2)s+t
× q
3s2+2t2+4st+(4t+6s)Rp+R21+···+R2p−1+ 72 R2p
(q;q)r1(q;q)r2 · · · (q;q)rp
= 1
(a2q2;q2)∞
∞∑
n=0
(a;q)n(1 − aq2n)
(q;q)n(1 − a) (−1)
na(
7
2 +p)nq(p+4)n2−
n
2 , (3.11)
which for a = 1 (with q replaced by q2) and a = q reduces respectively to the identities
∑
s,t0
∑
r1,r2,...,rp0
(−q1+2Rp ;q2)2s(−1)s
(q4;q4)t (q4;q4)s(−q2;q2)2s+2Rp(q2+4Rp ;q4)s+t
× q
6s2+4t2+8st+(8t+12s)Rp+2(R21+···+R2p−1)+7R2p
(q2;q2)r1(q2;q2)r2 · · · (q2;q2)rp
= (q;q)∞
(q4;q4)∞
∞∏
j=1
(
1 − qj )−1, j = 0,±(2p + 7) (mod 4p + 16), (3.12)
(−q;q)∞
∑
s,t0
∑
r1,r2,...,rp0
(−q1+Rp ;q)2s(−1)s
(q2;q2)t (q2;q2)s(−q;q)2s+2Rp+1(q2+2Rp ;q2)s+t
× q
3s2+2t2+4st+2t+3s+R21+···+R2p−1+ 72 R2p+R1+···+Rp−1+( 72 +4t+6s)Rp
(q;q)r1(q;q)r2 · · · (q;q)rp
=
∞∏
j=1
(
1 − qj )−1, j = 0,±1 (mod 2p + 8). (3.13)
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∑
s,t0
∑
r1,r2,...,rp0
(aq;q)3s+2Rpa3t+6s+R1+···+Rp−1+7Rp
(q3;q3)t (q3;q3)s(a3q3;q3)2Rp(a3q3+6Rp ;q3)2s
× q
6s2+3t2+6st+(6t+12s)Rp+R21+···+R2p−1+7R2p
(q;q)r1(q;q)r2 · · · (q;q)rp
= 1
(a3q3;q3)∞
∞∑
n=0
(a;q)n(1 − aq2n)
(q;q)n(1 − a) (−1)
na(7+p)nq(p+
15
2 )n
2− n2 . (3.14)
Equation (3.14) for a = 1 and a = q yields the two identities
∑
s,t0
∑
r1,r2,...,rp0
(q;q)3s+2Rp
(q3;q3)t (q3;q3)s(q3;q3)2Rp(q3+6Rp ;q3)2s
× q
6s2+3t2+6st+(6t+12s)Rp+R21+···+R2p−1+7R2p
(q;q)r1(q;q)r2 · · · (q;q)rp
= (q;q)∞
(q3;q3)∞
∞∏
j=1
(
1 − qj )−1, j = 0,±(p + 7) (mod 2p + 15), (3.15)
∑
s,t0
∑
r1,r2,...,rp0
(q;q)2Rp+1(q2+2Rp ;q)3s
(q3;q3)t (q3;q3)s(q3;q3)2Rp+1(q6+6Rp ;q3)2s
× q
6s2+3t2+6st+3t+6s+R21+···+R2p−1+7R2p+R1+···+Rp−1+(7+6t+12s)Rp
(q;q)r1(q;q)r2 · · · (q;q)rp
= (q;q)∞
(q3;q3)∞
∞∏
j=1
(
1 − qj )−1, j = 0,±1 (mod 2p + 15). (3.16)
(vi) Furthermore in (2.4), letting b → 0, x = −(aq) 12 , c1, d1, . . . , cp, dp → ∞, we get
∑
s,t0
∑
r1,r2,...,rp0
(aq;q)3s+2Rpa3t+
9
2 s+R1+···+Rp−1+ 52 Rp
(q3;q3)t (q3;q3)s(−(aq) 32 q3Rp+3s;q3)t (a3q3;q3)2s+2Rp
× q
9
2 s
2+3t2+6st+(6t+9s)Rp+R21+···+R2p−1+ 112 R2p
(q;q)r1(q;q)r2 · · · (q;q)rp
= 1
(a3q3;q3)∞
∞∑
n=0
(a;q)n(1 − aq2n)
(q;q)n(1 − a) (−1)
na(
11
2 +p)nq(p+6)n2−
n
2 . (3.17)
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∑
s,t0
∑
r1,r2,...,rp0
(q2;q2)3s+2Rp
(q6;q6)t (q6;q6)s(−q3+6s+6Rp ;q6)t (q6;q6)2s+2Rp
× q
9s2+6t2+12st+(12t+18s)Rp+2(R21+···+R2p−1)+11R2p
(q2;q2)r1(q2;q2)r2 · · · (q2;q2)rp
= (q;q)∞
(q6;q6)∞
∞∏
j=1
(
1 − qj )−1, j = 0,±(2p + 11) (mod 4p + 24), (3.18)
∑
s,t0
∑
r1,r2,...,rp0
(q;q)3s+2Rp+1
(q3;q3)t (q3;q3)s(q3;q3)2Rp+2s+1(−q3+3Rp+3s;q3)t
× q
9
2 s
2+3t2+6st+3t+ 92 s+R21+···+R2p−1+ 112 R2p+R1+···+Rp−1+( 52 +6t+9s)Rp
(q;q)r1(q;q)r2 · · · (q;q)rp
= (q;q)∞
(q3;q3)∞
∞∏
j=1
(
1 − qj )−1, j = 0,±1 (mod 2p + 12). (3.19)
4. Generalized transformation
Singh [8] gave a bibasic transformation formula [8, Eq. (12)], now we generalize it. For con-
venience, we first give some notations for m˜ = (m1, . . . ,mk−1):
Mi = mi + mi+1 + · · · + mk−1 (1 i  k − 1),
Ω
(c)
m˜
[ {xi, yi}
[u,v]
]
=
v∏
i=u
(c/xiyi;qp)mi (xi, yi;qp)Mi+1
(qp;qp)mi (c/xi, c/yi;qp)Mi
(
c
xiyi
)Mi+1
.
Further, a generalized multibasic hypergeometric series is defined as
r+uφ(2)s+v
[
a1, a2, . . . , ar : c1, c2, . . . , cu
b1, b2, . . . , bs : d1, d2, . . . , dv
∣∣∣∣ q,	; z
]
=
∞∑
n=0
{
(−1)nq(n2)}1+s−r (a1, . . . , ar ;q)n
(q, b1, . . . , bs;q)n
× {(−1)n	(n2)}v−u (c1, . . . , cu;	)n
(d1, . . . , dv;	)n z
n.
Theorem. Let m, k, p be positive integers, and r a real positive number, then
∑
n,m1,...,mk−10
(−1)M1Ω(apqp)m¯
[ {xi, yi}
[1, k − 2]
][ 1/ep, ap/ep
qp, apqp
∣∣∣∣ qp
]
n
[
apqp/by0
qp
∣∣∣∣ qp
]
mk−1
×
[
x0, apqpn/ep, q−pn
apqp/x0, epqp−pn, apqp+pn
∣∣∣∣ qp
]
(ap;qp)2M1(1 − λq2M11 )
(apqp/b, apqp/y0;qp)Mk−1M1
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[ {bi, ci}
[1,m]
]
q1
(
λk/r
x0apkq1
)M1
epM1+2pnqp(−
1
2 M
2
1 + 52 M1+n)
× 2m+6φ(2)2m+5
[
apq2pM1, x0qpM1, apqpn+pM1/ep, q−pn+pM1 : q1+M11 λ
1
2 ,−q1+M11 λ
1
2 ,
apqp+pM1/x0, epqp−pn+pM1, apqp+pn+pM1 : qM11 λ
1
2 ,−qM11 λ
1
2 ,
b1q
M1
1 , c1q
M1
1 , . . . , bmq
M1
1 , cmq
M1
1
λq
1+M1
1 /b1, λq
1+M1
1 /c1, . . . , λq
1+M1
1 /bm,λq
1+M1
1 /cm
∣∣∣∣ qp, q1;
λm+k/rq2p−pM1qm−11 ep
apkx0b1c1 · · ·bmcm
]
= (a
pepqp, epqp;qp)∞
(apqp, e2pqp;qp)∞
∞∑
n=0
(ap, b;qp)n(1 − λq2n1 )(ap/ep;qp)2n
(qp, apqp/b;qp)n(apepqp;qp)2n Λ
(λq1)
n
[ {bi, ci}
[1,m]
]
q1
× Λ(apqp)n
[ {xi, yi}
[0, k − 2]
]
qp
{
e2pλk/rq2p
apkbq1
}n
. (4.1)
When p = 2, (4.1) readily yields [8, Eq. (12)].
Proof. In the Bailey’s transformation (1.1), we choose un, vn, δn and αn as
un = (e
−p;qp)n
(qp;qp)n , vn =
(ap/ep;qp)n
(apqp;qp)n , δn = z
n,
αn = (a
p, b;qp)n(1 − λq2n1 )
(qp, apqp/b;qp)n(1 − λ)Λ
(λq1)
n
[ {bi, ci}
[1,m]
]
q1
× Λ(apqp)n
[ {xi, yi}
[0, k − 2]
]
qp
{
λk/rqp
apkbq1
}n
,
and use the general bibasic transformation formula [6, Eq. (15)], then after some simplification,
identity (4.1) holds. 
Identities of Rogers–Ramanujan type
(i) In (4.1), taking λ = ap , q1 = qp , r = 1, then making b1, b2, . . . , bm → ∞, c1, c2, . . . ,
cm → 0, and using [4, Eq. (2.7.1)], we have the transformation
∑
n,m1,...,mk−10
(−1)M1Ω(apqp)
m˜
[ {xi, yi}
[1, k − 2]
][1/ep, ap/ep
qp, apqp
∣∣∣∣ qp
]
n
[
apqp/by0
qp
∣∣∣∣ qp
]
mk−1
× (x0, a
pqpn/ep, q−pn;qp)M1(epqp−pn/x0;qp)∞qp(−
1
2 M
2
1 + 32 M1+n)x−M10
(apqp/b, apqp/y0;qp)Mk−1(epqp−pn, epqp−pM1/x0;qp)∞e−(pM1+2pn)
= (a
pepqp;qp)∞
(apqp, e2pqp;qp)∞
∞∑
n=0
(ap, b;qp)n(1 − apq2pn)(ap/ep;qp)2n
(qp, apqp/b;qp)n(1 − ap)(apepqp;qp)2n
× Λ(apqp)n
[ {xi, yi}
[0, k − 2]
]
p
{
e2pqp
b
}n
. (4.2)q
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∑
n,m1,...,mk−10
(−1)M1(q−pn;qp)M1apNk−1qpN
(2)
k−1+(pn+ 12 p− 12 pM1)M1
(qp;qp)n(qp;qp)m1 · · · (qp;qp)mk−1
= 1
(apqp;qp)∞
∞∑
n=0
(ap;qp)n(1 − apq2pn)
(qp;qp)n(1 − ap) (−1)
napn+pknq(kp+
3
2 p)n
2− p2 n, (4.3)
where Ni = n + M1 + · · · + Mi, N(2)i = n2 + M21 + · · · + M2i .
Equation (4.3) for a = 1 and a = q yields the following two identities:
∑
n,m1,...,mk−20
(−1)M1(q−pn;qp)M1qpN
(2)
k−2+(pn+ 12 p− 12 pM1)M1
(qp;qp)n(qp;qp)m1 · · · (qp;qp)mk−2
= (q;q)∞
(qp;qp)∞
∞∏
j=1
(
1 − qj )−1, k > 2, j = 0,±kp (mod 2kp + p), (4.4)
∑
n,m1,...,mk−20
(−1)M1(q−pn;qp)M1qpN
(2)
k−2+pNk−2+(pn+ 12 p− 12 pM1)M1
(qp;qp)n(qp;qp)m1 · · · (qp;qp)mk−2
= (q;q)∞
(qp;qp)∞
∞∏
j=1
(
1 − qj )−1, k > 2, j = 0,±p (mod 2kp + p). (4.5)
On the other hand, letting b = −(aq)p2 in (4.2), then making e → 0, x0, y0, x1, y1, . . . , xk−2,
yk−2 → ∞, we obtain the transformation
∑
n,m1,...,mk−10
(−1)M1(q−pn;qp)M1apNk−1qpN
(2)
k−1+(pn+ 12 p− 12 pM1)M1
(qp;qp)n(qp;qp)m1 · · · (qp;qp)mk−1(−(aq)
p
2 ;qp)Mk−1
= 1
(apqp;qp)∞
∞∑
n=0
(ap;qp)n(1 − apq2pn)
(qp;qp)n(1 − ap) (−1)
na
p
2 n+pknq(kp+p)n2−
p
2 n. (4.6)
Equation (4.6) for a = 1 (with q replaced by q2) and a = q yields the following two identities:
∑
n,m1,...,mk−20
(−1)M1(q−2pn;q2p)M1q2pN
(2)
k−2+(2pn+p−pM1)M1
(q2p;q2p)n(q2p;q2p)m1 · · · (q2p;q2p)mk−2(−qp;q2p)Mk−2
= (q;q)∞
(q2p;q2p)∞
∞∏
j=1
(
1 − qj )−1, k > 2, j = 0,±(2kp + p) (mod 4kp), (4.7)
∑
n,m1,...,mk−20
(−1)M1(q−pn;qp)M1qpN
(2)
k−2+pNk−2+(pn+ 12 p− 12 pM1)M1
(qp;qp)n(qp;qp)m1 · · · (qp;qp)mk−2(−qp;qp)Mk−2
= (q;q)∞
(qp;qp)∞
∞∏
j=1
(
1 − qj )−1, k > 2, j = 0,±p (mod 2kp). (4.8)
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x0, y0, x1, y1, . . . , xk−2, yk−2, c1 → ∞, we have the transformation
∑
t,n,m1,...,mk−10
(qp+pn−pM1−pt ;qp)M1+t (ap;qp)2M1+t (a;q)M1+t (1 − aq2M1+2t )
(qp;qp)t (qp;qp)n(qp;qp)m1 · · · (qp;qp)mk−1(ap;qp)Mk−1
× (−1)
M1apt+pNk−1qhp(M1,t)+pM
2
k−1
(apqp;qp)n+M1+t (q;q)M1+t
= 1
(apqp;qp)∞
∞∑
n=0
(a;q)n(1 − aq2n)
(q;q)n (−1)
na(pk+p)nq(pk+p+
1
2 )n
2− n2 , (4.9)
where hp(M1, t) =
(
M1+t
2
)+ p2 {t + 2M1 + 3t2 + 4M1t} + pN(2)k−2.
In (4.9), setting a = 1 and a = q , we get the following two identities:
∑
t,n,m1,...,mk−20
(−1)M1(qp+pn−pM1−pt ;qp)M1+t (1 + qM1+t )qhp(M1,t)
(qp;qp)t (qp;qp)n(qp;qp)m1 · · · (qp;qp)mk−2
× (q
p;qp)2M1+t−1
(qp;qp)n+M1+t (qp;qp)Mk−2−1
= (q;q)∞
(qp;qp)∞
∞∏
j=1
(
1 − qj )−1, k > 2, j = 0,±pk (mod 2kp + 1), (4.10)
∑
t,n,m1,...,mk−20
(−1)M1(qp+pn−pM1−pt ;qp)M1+t (1 − q2M1+2t+1)
(qp;qp)t (qp;qp)n(qp;qp)m1 · · · (qp;qp)mk−2
× (q
p;qp)2M1+t qhp(M1,t)+p(Nk−2+t)
(qp;qp)n+M1+t+1(qp;qp)Mk−2
= (q;q)∞
(qp;qp)∞
∞∏
j=1
(
1 − qj )−1, k > 2, j = 0,±1 (mod 2kp + 1). (4.11)
(iii) In (4.1), taking λ = a, q1 = q , r = 1p , b = qp , m = 2, b1 = a, then making e → 0,
x0, y0, x1, y1, . . . , xk−2, yk−2, c1, b2, c2 → ∞, we have the transformation
∑
t,n,m1,...,mk−10
(qp+pn−pM1−pt ;qp)M1+t (ap;qp)2M1+t (a;q)M1+t (1 − aq2M1+2t )
(qp;qp)t (qp;qp)n(qp;qp)m1 · · · (qp;qp)mk−1(ap;qp)Mk−1
× (−1)
M1apNk−1+M1+(p+1)t qhp(M1,t)+pM
2
k−1+(M1+t)2
(apqp;qp)n+M1+t (q;q)M1+t
= 1
(apqp;qp)∞
∞∑
n=0
(a;q)n(1 − aq2n)
(q;q)n (−1)
na(pk+3)nq(2k+
7
2 )n
2+( 32 −p)n. (4.12)
In (4.12), setting a = 1 and a = q , we get the following two identities:
∑
t,n,m ,...,m 0
(−1)M1(qp+pn−pM1−pt ;qp)M1+t (1 + qM1+t )
(qp;qp)t (qp;qp)n(qp;qp)m1 · · · (qp;qp)mk−21 k−2
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p;qp)2M1+t−1qhp(M1,t)+(M1+t)2
(qp;qp)n+M1+t (qp;qp)Mk−2−1
= (q;q)∞
(qp;qp)∞
∞∏
j=1
(
1 − qj )−1, k > 2, j = 0,±(2k + p) (mod 4k + 3), (4.13)
∑
t,n,m1,...,mk−20
(−1)M1(qp+pn−pM1−pt ;qp)M1+t (1 − q2M1+2t+1)
(qp;qp)t (qp;qp)n(qp;qp)m1 · · · (qp;qp)mk−2
× (q
p;qp)2M1+t qhp(M1,t)+(M1+t)2+pNk−2+M1+(p+1)t
(qp;qp)n+M1+t+1(qp;qp)Mk−2
= (q;q)∞
(qp;qp)∞
∞∏
j=1
(
1 − qj )−1, k > 2, j = 0,±((2 − p)k + 2p − 3) (mod 4k + 3).
(4.14)
All these identities of Rogers–Ramanujan type in this section are the generalization of Singh
[8, Eqs. (15), (16), (18), (19), (21), (22), (24) and (25)].
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